Introduction
Over the past few years, the coordination chem istry of manganese has received a strong impulse from its growing and still not well-understood biochemistry. Num erous m ono-and polynuclear coordination com pounds o f manganese in various oxidation states have been characterized, their chemical and physical properties being then relat ed to those o f manganese-containing bio-molecules [1] [2] [3] [4] [5] [6] [7] . A special emphasis is given to the chemistry o f manganese with carboxylate anions [4, 8] . The num ber of trifluoroacetato-complexes structurally characterized in literature is quite meagre with respect to other carboxylates. There fore, a variety of such manganese-containing com pounds with known crystal structures is useful for those interested in structural correlations between the nature o f the trifluoracetate coordination and the carbon-oxygen stretching frequencies [9] .
It is well-known that for Mn(II), a d5 and nor mally high-spin ion, the zero CFSE (Crystal Field Stabilization Energy) confers no advantage on any particular stereochemistry. However, a sevencoordination is unusual for manganese(II), as well as for other first-row transition-metal ions [10, 1 1 ], High coordination numbers (7 or 8) for these ions are reached by using appropriate polydentate li gands [12 -16] .
Following our work concerning the use of M n(C F3C O O )2 (1) as a starting material in m an ganese chemistry [17] this paper deals with the syn thesis o f three new m ononuclear complexes of manganese(II), using N,N,N',N'-tetramethylethylenediamine (tmen), 2 ,2'-bipyridine (bipy) and tri ethanolam ine (tea) as ligands. In a previous paper, we reported on the crystal structures of two other manganese(II) complexes: [Mn(py)4(CF3COO)2] and [M n3(C F 3C OO)6 (benz)6] (benz = benzonitrile): the form er comprises unidentate trifluoroacetate ions, the later bridging trifluoroacetate ions.
R esults and D iscussion
Two of these m ononuclear complexes, namely [Mn(tmen)2(CF3COO)2] and [Mn(bipy)2(CF3COO)2], show rather classical stereochemistry, containing unidentate trifluoroacetate ions and six-coordinat ed manganese(II) ions. The use o f the potentially tetradentate ligand, triethanolam ine, in a molar ratio M n(II):tea = 1 : 2 affords a rare seven-coordination o f the manganese(II) ion.
The chemistry developped in this work is repre sented in the following scheme: The structure of 2 consists of monomeric neu tral entities (Fig. 1) . The manganese ion has a pseudo-octahedral configuration by interacting with two tmen molecules as well as with two trans, axially disposed, trifluoroacetate ions. Both trifluoroacetate ions act as unidentate ligands. Atomic coordinates are listed in Table I ; selected bond distances and angles are given in Table II . This shortening suggests a combined a-and ;r-type interaction between manganese and pyridine or bi pyridine, and agrees with earlier observations con cerning the 7r-bonding capability of pyridine and its derivatives towards transition metal ions [19] .
D escrip tio n o f th e stru c tu re o f 4
The structure of 4 consists of discrete dication entities [Mn(tea):]2+, as well as trifluroacetate an ions. A view of the dication is shown in Fig. 3 , along with the atomic labelling scheme. Atomic coordinates are listed in Table V ; selected bond distances and angles are collected in Table VI .
The manganese atom is seven-coordinated by two nitrogen atoms and five oxygen atoms, in a distorted pentagonal bipyramidal fashion. The two nitrogen atoms belong to two triethanolam ine molecules: One of them is coordinated to m an ganese through nitrogen and all its OH groups, the other through two OH groups and the nitrogen atom. Two of the oxygen atom s [0(1) and 0(5)] are axially disposed, the other three oxygen atoms [0(2), 0(3), 0(4)] as well as the two nitrogen atoms are equatorially coordinated. The most striking aspects regarding the struc ture of this com pound are the seven-coordination, as well as the inequivalency o f the two triethanolamine molecules coordinated to manganese: one of them acts as a tetradentate, the other molecule as a tridentate ligand. Steric requirements hinder the coordination of the third arm o f the second tea molecule. The seven-coordination of manganese in this compound is mainly due to a chelate effect, namely to an enhanced stability by the form ation of five chelate rings. As a consequence the two trifluoroacetate ions are not coordinated.
Let us come back to some details regarding the X-ray structure o f this com pound and observe that the four M n -O bond-lengths cover a range be tween 216. 7 A bond lengths; the d_-orbital is involved in a er-type interaction with all 7 donor atoms. As far as d t2_y and d vv orbitals are concerned, they are involved in both o-and ^-interactions with oxygen atom s [0(2) and 0(4)] and pure a-interactions with the two nitrogen atoms as well as with 0(3).
Experimental
All manipulations were carried out under dry oxygen-free nitrogen by using standard Schlenk techniques. The solvents were dried and distilled before use. Melting points were determined on samples sealed in melting point capillaries and are uncorrected. Infrared spectra were obtained with Bio-Rad FTS 7 spectrophotom eter as KBr pellets. 
Preparation o f [ M n (b ip y )2(C F 3C O O )2] (3)
2.0 g (7.1 mmol) M n(C F3COO)2 were dissolved in 10 ml degassed pure EtOH, then 10 ml solution of bipy (1.1 g, 7.1 mmol) was transferred to the first one. The solution was stirred for 10 min and the resulting yellow precipitate was filtered off. Crystal structure determination o f 2 ,3 and 4 D ata collection was performed on a STOE-A E D 2 four circle diffractometer (rev. 6.2) with M o -K a radiation at room tem perature. The structures were solved with SHELXS-86 [21] with direct methodes and refined with SHELX-76 (compounds 2 and 3) based on F, whereas com pound 4 was refined on F2 with SHELXL-92. F u r ther details of the crystal structure investigations are available on request from the Fachinformationszentrum Karlsruhe, Gesellschaft für wissenschaftlich-technische Inform ation m bH, D-W-7514 Eggenstein-Leopoldshafen 2, on quot ing the depository number CSD 56936, the names of the authors, and the journal citation.
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